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(A) $\lambda=(\lambda_{1}\geq\lambda_{2}\geq\lambda_{3}\geq\ldots)$ : , 5 Young
. $\lambda_{i}$ $\lambda_{:}-i+(1/2)\in Z+1/2$
.
(B) Frobenius $\lambda=(a_{1}, \ldots, a_{d}|l_{\mathrm{J}}1, \ldots, b_{d})$ : $d=d(\lambda)$ ,
$a_{1}$
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2.1
Yollng $\mathrm{Y}$ . $\lambda\in \mathrm{Y}$ $|\lambda|$ .
$\mathrm{Y}=\cup \mathrm{Y}_{n}n=0\infty$ , $\mathrm{Y}_{n}=\{\lambda\in \mathrm{Y}||\lambda|=n\}$ , $\mathrm{Y}_{0}=$
.
$\{\emptyset\}$
. $\lambda\in \mathrm{Y}_{n}$ $S(n)$ $\dim\lambda$ . $\emptyset$
Young : $\emptyset\nearrow\lambda^{(1)}\nearrow\cdots\nearrow\lambda^{(n)}\nearrow\cdots(\lambda^{(n)}\in \mathrm{Y}_{n})$
$\mathfrak{T}$ . $\mathfrak{T}$ Yollng .
$\mathfrak{T}$ . $\mathfrak{T}$ 32 , Plancherel
. $t\in \mathfrak{T}$ 7 1 Young $t(n)$
.
$\{t\in \mathfrak{T}|t(1)=\lambda^{(1)}, \ldots, t(n)=\lambda^{(n)}\}$






$\mathrm{Y}_{n}$ $M_{n}$ . $\mathfrak{T},$ $\mathrm{Y}_{n}$ Plancherel
. $\mathrm{Y}_{n}$ $S(n)$ , Fourier .
Young Lipschitz ,
$\mathrm{D}=$ { $\omega$ : $Rarrow R||\omega(x_{1})-\omega(x_{2})|\leq|x_{1}-x_{2}|,$ $(v(x)=|x|$ for larg.e $|x|$ }
. $\mathrm{D}$ (Young) . $\lambda\in \mathrm{Y}_{n}$ $1/\sqrt{n}$ $\mathrm{D}$
$\overline{\lambda}$ :
$\lambda\in \mathrm{Y}_{n}-\overline{\lambda}(x)=\frac{1}{\sqrt{n}}\lambda(\sqrt{n}x)\in \mathrm{D}$ .








$\forall\epsilon>0$ , $\lim_{narrow\infty}M_{n}(\{\lambda\in \mathrm{Y}_{n}|\sup_{x\in R}|\overline{\lambda}(x)-\Omega(x)|\geq\epsilon\})=0$
.
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, $y=f(x)$ . ,
Young . $D_{f}$ $(x, y)$ ,
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. , Plancherel
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. , Kerov-Olshanski [KO] $\mathrm{Y}$
A ,
.
$\lambda\in \mathrm{Y}$ hobenius $(a_{1}, \ldots, a_{d}|b_{1}, \ldots, b_{d})$ 4 $\mathrm{a}$
$\Phi(z;\lambda)=\prod_{\dot{l}=1}^{d}z+\mathrm{i}z-a_{\dot{l}}b$ $(z\in C)$
$z$ $\Phi(z;\lambda)$ Laurent ( 1) $R$ A
. [IO] , A , 3 .
$p_{k}( \lambda)=\sum_{\dot{l}=1}^{d}\{a_{1}^{k}.-(-b:)^{k}\}$ $(k=1,2, \ldots)$ (2)
$\overline{p}_{k}(\lambda)=\sum_{\dot{\iota}=1}^{m}x^{k}.-|\sum_{=\dot{l}1}^{m-1}y_{1}^{k}.\cdot$ $(k=1,2, \ldots)$ (3)
$p_{k}^{\#}.(\lambda)=\{$
$|\lambda|^{\downarrow k}\chi_{()}^{\lambda}k,1^{|\lambda|-k}./\dim\lambda$ if $|\lambda|\geq k$
0if $|\lambda|<k$
$(k=1,2, \ldots)$ . (4)
( . (2), (3) , Young Frobenius ,
. (4) , $\chi^{\lambda}$ $\lambda$ , $(k, 1^{n-k})$ $S(n)$
$h$.- , $7l^{\downarrow k}=n(7\iota-1)\cdots(n-k+1).)$
(3) Young , (4) Plancherel












, . , Borodin-Okounkov-
Olshanski [BOO] Ivanov-Olshanski [IO] , . ,
.
, $x$ $R,$ $[-1,1]\backslash \{0\rangle$ , $Z,$ $Z+1/2$ . $x$ $X$
$x$ , $X$ ( )
. ,
. $x$ . ,
. n- ,
$\rho_{n}(x_{1}, \ldots, x_{n})dx_{1}\cdots dx_{n}=\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{b}$ ( $\{X\subset X|X$ $x_{1}+dx_{1},$ $\ldots,$ $x_{n}+dx_{n}$ })
$x^{n}$ . (Prob ) $x$ $Z$ $Z+1/2$
,
$\rho_{n}(\mathrm{J}i_{1}, \ldots, x_{n})=\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{b}(\{X\subset X|X\supset\{x_{1}, \ldots, x_{n}\}\})$ .
2 $\mathcal{K}(x, y)$ n-
$\rho_{n}(x_{1}, \ldots, x_{n})=\det[\mathcal{K}(x:, x_{j})]:,j=1,\ldots,n$
( ) $*4$ .
, , , $\mathcal{K}(x, y)$
2 . GUE
. $\mathcal{K}$
$(Kf)(x)= \int \mathcal{K}(x, y)f(y)dy$
, , $J$
$\mathrm{P}\mathrm{r}o\mathrm{b}(\{X|X\cap J=\emptyset\})=\tau 1\mathrm{e}\mathrm{t}(I-K|_{J})$
. , $\cdot$ $|J$ $L^{2}(J)$ .
, 3 .
$\mathrm{r}4$ determinantal (point) process .
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$\lambda\in \mathrm{Y}a)$ Frobenius $(a_{1}, \ldots, a_{d}|b_{1}, \ldots, b_{d})$
Fr $(\lambda)$ $=\{-b_{1}, \ldots, -b_{d}, a_{d}, \ldots, a_{1}\}$
. Plancherel $M_{n}$ (
)
$\rho(n, X)=M_{n}(\{\lambda|X\subset \mathrm{F}\mathrm{r}(\lambda)\})$ $(X\subset Z+1/2)$
. 9 $a\in R$ , $s\in N$ , $s$
$X(n)=\{x_{1}(n), x_{2}(n), \ldots, x_{s}(r\iota)\}$ such that $\lim_{narrow\infty}\frac{x_{\dot{l}}(n)}{\sqrt{n}}=a(\forall i=1, \ldots, s)$
: $\lim_{narrow\infty}\rho(n, X(n))$ . , 2
$a<b\in R$ , 1
$\mathrm{Y}(n)=\{y_{1}(n), y_{2}(n), \ldots, y_{s’}(n)\}$ $\mathrm{s}\iota\iota \mathrm{c}\mathrm{h}$ that $\lim_{narrow\infty}.\frac{\uparrow/1(n)}{\sqrt{n}}=b(\forall i=1, \ldots, s’)$
$\lim_{narrow\infty}\rho(n, X(n)\cup Y(n))$ .
Borodin-Okounkov-Olshanski . ( )
3[BOO] , $d_{ij}=1\mathrm{i}_{\mathrm{l}}\mathrm{n}_{narrow\infty}(x_{j},(n)-x_{i}(n))<\infty(i,j=1, \ldots, s)$




. $X(n)$ 0 , $n$ $X(n)$
( $a=0$),
$\lim_{narrow\infty}\rho(n, X(n))=\det[D(x, y)]_{x,y\in\lim X(n)}$
.
, 2 $a,$ $b$ :
$\lim_{narrow\infty}\rho(n, X(n)\mathrm{U}\mathrm{Y}(n))=\lim_{narrow\infty}\rho(n, X(n))\lim_{narrow\infty}\rho(n, \mathrm{Y}(n))$
.
$S(k, a)(k\in Z, a\in R)$ $D(x, y)(x, y\backslash \in Z+1/2)$
. $S$ .
$S(k, a)= \frac{\sin(k\arccos(a/2))}{\pi k}$ $(k\in Z,\cdot a\in[-2,2])$ .
$k\in N$ , 2 Chebychev
$U_{k-1}(\cos\theta)=\sin(k\theta)/\sin\theta$ $(k\geq 1)$
$S(k, a)= \frac{\sqrt{4-a^{2}}U_{k-1}(a/2)}{2\pi k}$
.
$-’-$ $\backslash$ 1 $a$
$S(0, a)=-\arccos^{-}\overline{\pi}\overline{2}$ , $S(\infty, a)=0$ .
[-2, 2] $a$ , .
$D(x, y)=\{$
$S(x-y, 0)$ if $xy>0$
$\cos(\pi(x+y)/2)/\pi(x-y)$ if $x,y<0$ .
3 , $s=1$ $S(0, |a|)$ (
10). , $\cdot$ 0 2 $1\mathrm{i}_{\mathrm{l}}\mathrm{n}X(n)=\{-x, x\}$ , 2-






. $N$ GUE ,
$( \frac{\text{ }\{_{\mathrm{L}}^{\mathrm{g}}}{\sqrt{N}}-\sqrt{2})\cross\sqrt{2}N^{2/3}$
$Narrow\infty$ Tracy-Widom .
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.




$\rho_{k}(x_{1}, \ldots, x_{k})=\det[A(x_{i}, \tau,)]_{i,j=1,\ldots,k}$
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.
, ,
. , 32 1/71- ,
. , –
.
$(\mathrm{Y}_{n}, M_{n})$ $narrow\infty$ ,
, $n$ ,
$n$ ( ) ,
,
. , Bessel $\hslash_{*}^{n}$. , Airy
. GUE , Hermite








. 12 . , $\sqrt{n}\Omega(x)$ Gauss
$(!?)$ .
$l\mathit{1}$
, Kerov [K1] . 2.1
, $\mathrm{Y}$ A . ,
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A .
Kerov [K1] , $p_{k}^{\#}$. (2.1 (4)) Plancherel
. [Hol] , Kerov ,
,
. Ivanov-Olshanski [IO] , [K1] [Hol]
, A , 1
, Young










. $U_{k}.(x)$ 2 Chebychev , $u_{k}(x)=U_{k}(x/2)$ . $\{u_{k}(x)\}$
Wigner ( )
$\int_{-2}^{2}u_{k}(x)u_{j}(x)\frac{\sqrt{4-x^{2}}}{2\pi}dx=\delta_{kj}$. $(k,j=0,1,2, \ldots)$ .
5[IO] $\xi_{1},$ $\xi_{2},$ $\ldots$ . $narrow\infty$
,
$( \int_{R}u_{k}.(x)\triangle_{\lambda}n)((x)dx)_{k=1,2},\ldotsarrow(\frac{\xi_{k}}{\sqrt{k+1}})_{k=1,2},\ldots$
. ( $(\mathrm{Y}_{n},$ $M_{n})$ )
$\circ$
, . Fourier
$\Delta(x)=.\sum_{k=1}^{\infty}\frac{\xi_{k}}{\sqrt{k^{\wedge}+1}}u_{k}(x)\frac{\sqrt{4-x^{2}}}{2\pi}$ $(-2\leq x\leq 2)$
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. Kerov Young ,
. Biane [B2] ,
1 .
,
. , $R$ ,
. $R$ $\nu$ Laplace (Fourier)
$\kappa_{n}’(\nu)$ $l/$ $n$ ( ) :






$= \sum\#$ ({1, $\ldots,$ $n\}$ $\rho$ $||$ ) $\kappa_{1}(\nu)^{m_{1}(\rho)}\cdots\kappa_{n}(\nu)^{m_{n}(\rho)}$
$\rho\in \mathrm{V}_{\iota}$,
98
. , $\iota_{j}(\rho)$ $j$. ( ) . ,
.
$M_{n}( \nu)=\sum_{\rho\in \mathrm{Y}_{n}}\#$
( $\{1,$ $\ldots,$ $7l\}$ $\rho$ ) $R_{1}(\nu)^{m_{1}(\rho)}\cdots R_{n}(\nu)^{m_{n}(\rho)}$
$= \sum_{\rho\in \mathrm{Y}_{n}}\#$
({1, $\ldots,$ $r\iota\}$ $\rho$ ) $B_{1}(\nu)^{m_{1}(\rho)}\cdots B_{n}(\nu)^{m_{n}(\rho)}$




$\nu$ , $\nu$ Cauchy
$G_{\nu}(z)= \int_{R}\frac{1}{z-x}\nu(dx)=\frac{1}{z}+\sum_{n=1}^{\infty}\frac{M_{n}(\nu)}{z^{n+1}}$ $(z\in C\backslash R)$













. Young . $x_{1}<y_{1}<\cdots<\{Jm-1<$
$x_{m}$ $\lambda\in \mathrm{Y}_{n}$ . $\iota$ $x_{1},$ $\ldots,$ $x_{m}$ 1 Young
99
$\Lambda_{i}\in \mathrm{Y}_{n+1}$ . ,
$l^{\iota_{i}=} \frac{\dim\Lambda_{i}}{(n+1)\dim\lambda}$ $(i=1, \ldots, m)$
.
. $x_{i}$ $\mu_{i}$ $R$ $\mathrm{m}_{\lambda}$ $\lambda$ .
$\mu_{i}$ , Plancherel Young Markov $\lambda$ $\Lambda_{:}$
. (5) $\mathrm{m}_{\lambda}$ Cauchy . (3) $\tilde{p}_{k}$
, (5)
$\frac{1}{z}\exp\sum_{k^{\wedge}=1}^{\infty}\frac{\tilde{p}_{k^{\wedge}}(\lambda)}{k}z^{-k}$
. $\tilde{p}k$ $\omega\in \mathrm{D}$ . ,




, m . , $\Omega\in \mathrm{D}$
Wigner .
$S(n+1)$ $C[S(n+1)]$ Jucys-Murphy $J_{n}=(1n+1)+(2n+1)$
$\ldots+(lln+1)$ . $C[S(n+1)]$ $C[S(n)]$ $E_{n}$ . $S(n)$
$n+1$ $S(r\iota+1)$ . $J_{n}$ $S(n)$
, $k\in N$ , $E_{n}(J_{n}^{k})$ $C[S(n)]$ .
$J_{n}$ . $\lambda$ $\Lambda_{:}$
, $\Lambda_{:}$ , $J_{n}$ $x$ : $\lambda$
. Jucys-Murphy , [TH] \S 3.2
. $\lambda\in \mathrm{Y}_{n}$ $C[S(n)]$ $\tilde{\chi}^{\lambda}$
, Biane [B3] ,
$\tilde{\chi}^{\lambda}(E_{n}(J_{n}^{k}))=\sum_{\dot{l}=1}^{m}X_{1}^{k\mathrm{i}}.\cdot(n+1)\dim\lambda \mathrm{d}\mathrm{i}\mathrm{n}1\Lambda=M_{k}(\mathrm{m}_{\lambda})$ $(k=0,1,2, \ldots)$ (6)
. ,
. $\tilde{\chi}^{\lambda}$ $C[S(n)]$ (Fourier
). , $|\backslash -$ $E_{n}(J_{n}^{k})$
, (6) .
Young A $\overline{\pi}\tilde{p}_{k}$ ,
$p_{k}^{\#}.$. , .
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, Newton , $h_{k},$ $p_{k},$ $e_{k}$. , $h_{k}$ 3
$k$ \kappa $f_{k},$ $b_{k}$ .
Frobenius , $p_{k-}^{\#}(\lambda)$ $B_{k}(\mathrm{m}_{\lambda})$
. $p_{k^{\wedge}}^{\#}$ .
14 . , $h_{k}$ $M_{k}^{\cdot}(\mathrm{m}_{\lambda})$ . ,
$M_{1}(\mathrm{m}_{\lambda})=0,$ $M_{2}(\mathrm{m}_{\lambda})=|\lambda|$ . 14 , $\oplus$
. Kerov

















$narrow\infty$ $S(n)$ . , Biane
[B2], [B3] . ( )
,
$\cdot$
. , Jucys-Murphy , Biane [B1] ,
$\ovalbox{\tt\small REJECT}/\sqrt{7l}$ Wigner .
3.2 l/n-
Young $1/n$ $narrow\infty$ ,
$S(\infty)$ Thollla . $\mathrm{Y}$
$\varphi(\lambda)=.\cdot\sum_{\Lambda.\lambda\nearrow\Lambda}\varphi(\Lambda)$
$(\lambda\in \mathrm{Y})$
$\varphi$ . , $\lambda\nearrow\Lambda$ $\lambda$ 1 A
. $\varphi(\emptyset)=1$ . $\mathfrak{T}$ $M$
, $\emptyset$ $\lambda\in \mathrm{Y}_{n}$ $n$ $\mathfrak{T}$ $\lambda$
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, ( ) .
$(\text{ })$ $S(\infty)$ $\mathrm{I}_{1}$ , $S(\infty)$ (von
Neumann ) . (4) .
$\mathfrak{T}$ 15 0-1 . , Young
( ) $d(\lambda, \mu)$ . , $d(\lambda, \mu)$
$\lambda\in \mathrm{Y}_{m}$ $\mu\in \mathrm{Y}_{n}(m<n)$ . , $d(\emptyset, \lambda)=\dim\lambda$ . $\mathfrak{T}$
$\{d(\lambda, t(n))/d(\emptyset, t(n))\}_{n\in N}$ ,
. $M$ $\mathfrak{T}$ , $\varphi$
$\varphi(\lambda)=M$ ( $\emptyset$ $\lambda$ –. ) $= \lim_{narrow\infty}\frac{d(\lambda,t(n))}{d(\emptyset,t(n))}$ (M-a$.\mathrm{s}$ . $t\in \mathfrak{T}$)
( $\mathrm{Y}$ Martin ). , Young
$d(\lambda, \mu)/d(\emptyset, \mu)$ Schur ( )
, , Vershik-Kerov
$\lim\underline{t(n)_{\dot{l}}}=\alpha_{i}$ , $1\mathrm{i}_{\mathrm{l}}\mathrm{n}it(r\iota)’=\beta$:
$narrow\infty$ $n$ $narrow\infty$ $n$
.
$\mathfrak{Y}=\{(\alpha_{1}, \alpha_{2}, \ldots ; \beta_{1}, \beta_{2}, \ldots)|\alpha_{1}\geq\alpha_{2}\geq\cdots\geq 0,$ $\beta_{1}\geq\beta_{2}\geq\cdots\geq 0,$ $\sum_{i=1}^{\infty}\alpha_{i}+\sum_{i=1}^{\infty}\wedge\leq 1\}$
Thoma , $\mathrm{Y}\mathrm{o}\iota 11$ Martin . Young
, [VK2], [K3] . Young
( ) ,
. [K3] .
, (2) , $p_{n}$






, Schur . , $p_{\rho}=p_{\rho_{1}}p_{\beta 2}\cdots$
. , $\mathrm{Y}$ $\varphi$
$\varphi(\lambda)=\int_{\mathfrak{Y}}s_{\lambda}(\alpha;\beta)d\mu(\alpha;\beta)$ $(\lambda\in \mathrm{Y})$ (8)
Thoma Poisson . , $S(\infty)$
$\chi$ $S(n)$ , $\mathrm{Y}$
. , (7) (8)
$\chi(\rho)=\int_{\mathfrak{Y}}p_{\rho}(\alpha;\beta)d\mu(\alpha;\beta)$ $(\rho\in \mathrm{Y})$ (9)
. $\chi$ , Tboma .
[K3] . , Plancherel ,
, $s_{\lambda}(0;0),$ $p_{\rho}(0;0)=\delta_{\{e\}}(\rho)$ ( ) .
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